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Theorem 1.1 (Mather [MA]) $\mathcal{H}(R^{n})$ .
Edwards and Kirby [EK] fragmentation theorem
Theorem 1.1 .
Theorem 1.2 $M$ $\mathcal{H}(M)$ .
$N$ : $M$
$\mathcal{H}(M, N)$ : $N$
$M$
Theorem 1.3 Fukui $([FU])$ $\mathcal{H}(M, N)$ .
$K$ $n$ $K$ $n$
$K$ .
Theorem 1.4 Tsuboi $([TS])$ $\mathcal{H}([0,1])$ .






Theorem 1.5 (Rybicki [RY])
(1) $G$ $M$ $\mathcal{H}_{G}(M)$ .
(2) $M$ 1 $G$ - $\mathcal{H}_{G}(M)$ .
$M$ 1 $G$- $\mathcal{H}_{G}(M)$
1 .
$V$ $G$ $\mathcal{H}_{G}(V)$ .
$H$ $G$ $N(H)$ $H$ $G$ .
Theorem 1.6 $V$ $G$ $G$ $V$ $S(V)$
. $H$ $S(V)$
$(N(H)/H)_{0}$ $U(1)$ {1} . $\mathcal{H}_{G}(V)$
.
Remark 1.7 (1) Theorem 1.6 $G$ $S(V)$
$(N(H)/H)_{0}$ $U(1),$ $\{1\}$ $Sp(1)$
. $N(H)/H$ $Sp(1)\iota_{\llcorner}^{-}$ $\mathcal{H}_{G}(V)$
.
(2) $L_{G}(V)$ (resp. $\mathcal{H}_{LIP,G}(V)$ )
$M$ (
) . $G$ $S(V)$
$\mathcal{H}_{LIP,G}(V)$ ([AF8]).
$U(n)$ $C^{n}$ $H_{1}(L_{U(n)}(C^{n}))$ $(0,1]$
$([AFM|)$ .
(3) $\mathcal{D}_{G}(V)$
$M$ $C^{\infty}$ - . $G$ $S(V)$




$M$ 1 $G$- $M/G$ $S^{1}$
$[0,1]$ . $M/G$ $S^{1}$ $M$ 1
Theorem 1.5 $\mathcal{H}_{LIP,G}(M)$ .
$M/G$ $[0,1]$ $\mathcal{H}_{LIP,G}(M)$ 1
.
$M/G$ $[0,1]$ $M$ 2 3 $M$
$(H)$ $(K_{0}),$ $(K_{1})$
$\overline{W}(M)=(\frac{N(H)\cap N(K_{0})}{N(H)\cap K_{0}}\cross\frac{N(H)\cap N(K_{1})}{N(H)\cap K_{1}})_{0}$






$W(M)=( \frac{N(H)\cap N(K_{0})}{N(H)}\cross\frac{N(H)\cap N(K_{1})}{N(H)})_{0}$
([AF2]).
$H_{1}(\mathcal{D}_{G}(V))\cong H_{1}(W(M))$ .
Example 1.10 $G=U(1)\cross U(1)$ ,
$M=S^{3}=\{(z_{1}, z_{2})\in C^{2}||x_{1}|^{2}+|z_{2}|^{2}=1\}$ ,
$(u_{1}, u_{2})\cdot(z_{1}, z_{2})=(u_{1}z_{1}, u_{2})z_{2})$ $(u_{1}, u_{2})\in G,$ $(z_{1}, z_{2})\in S^{3}$ ,
$H=\{1\},$ $K_{0}=K_{1}=U(1),$ $N(H)=\{1\}$ ,
$((N(H)\cap N(K_{i}))/H=U(1)\cross U(1)$ .
$((N(H)\cap N(K_{i}))/N(H)\cap K_{i}=U(1)$ .
$H_{1}(\mathcal{H}_{G}(M))$ $\cong$ $H_{1}(U(1)\cross U(1))\cong U(1)\cross U(1)$
$H_{1}(\mathcal{H}_{LIP,G}(M))$ $\cong$ $H_{1}(U(1)\cross U(1))\cong U(1)\cross U(1)$
$H_{1}(\mathcal{D}_{G}(M))$ $\cong$ $H_{1}(U(1)^{4})\cong U(1)^{4}$
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\S 2. Theorem 1.6
$V=C$ $G=U(1)$
$e=(1,0)$
$\pi$ : $Carrow C/U(1)$




$\Psi$ : $\mathcal{H}(R_{+})arrow \mathcal{H}_{G}(C)$ o
$\Psi(f)(xze)=f(x)ze$ $(x\in R_{+}, z\in U(1))$ .
Lemma 2.1 $P$ : $\mathcal{H}_{U(1)}(C)arrow \mathcal{H}(R_{+})$ $\Psi$ $P$
Theorem 1.4 $\mathcal{H}(R_{+})$ , $H_{1}(\mathcal{H}_{U(1)}(C))$
$KerP$
Theorem 1.4 $h\in KerP$
supp$(h)C\pi^{-1}([0,1])$ .
.
$h\in KerP$ $a_{h}:R_{+}arrow U(1)$ .
$h(x\cdot e)=xa_{h}(x)\cdot e$ for $x>0$ .
$a_{h}(x)=1(x\geq 1)$ .
$E$ : $Rarrow U(1)$ .
$E(t)=\exp(\sqrt{-1}t)$ $(t\in R)$ .
$\hat{a}_{h}$ $a_{h}$ $E$ lift .
$\hat{a}_{h}$ : $(0, \infty)arrow R$ , $E(\hat{a}_{h}(x))=a_{h}(x)$ .
$\hat{a}_{h}(x)=0$ for $x\geq 1$ .
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$\alpha$ : $R_{+}arrow R$ $\alpha(x)=0(x\geq 1)$ $0<x,$ $g\in G$
$h_{\alpha}(xg\cdot e)=\{\begin{array}{ll}xgE(\alpha(x))\cdot e (x>0)0 (x=0)\end{array}$
. $h_{\alpha}\in KerP$ .
$l-$ : $(0,1]arrow R$ $C^{\infty}$- ($c.f$. [AF4], \S 2).
(0) $0\leq\nu(x)\leq 1(0<x\leq 1)$
(1) supp $( \nu)\subset\bigcup_{k=1}^{\infty}[2^{-2k-1},2^{-2k-1}3]$
(2) supp$(1- \iota/)\subset\bigcup_{k=1}^{\infty}[2^{-2k-2},2^{-2k-2}3]\cup[2^{-2},1]$ .
(3) $\nu=0$ on $\bigcup_{k=1}^{\infty}[2^{-2k-3}3,2^{-2k-1}]\cup[2^{-3}3,1]$ .
(4) $\nu=1$ on $\bigcup_{k=0}^{\infty}[2^{-2k-4}3,2^{-2k-2}]$ .
(5) $| \nu’(x)|\leq\frac{2^{3}}{x}$ .
Let $\beta(x)=\nu(x)\hat{a}_{h}(x)$ $(0<x\leq 1)$ .
Put $g=h_{\beta}^{-1}\circ h$ and $\gamma=\hat{a}_{9}$ .
Then $\beta$ and $\gamma$ satisty the following conditions.
(1) $h_{\beta}\circ h_{\gamma}=h_{\hat{a}_{h}}=h$ .
(2) supp$( \beta)\subset\bigcup_{k=1}^{\infty}[2^{-2k-1},2^{-2k-1}3]$ .
(3) supp$( \gamma)\subset\bigcup_{k=1}^{\infty}[2^{-2k-2},2^{-2k-2}3]\cup[2^{-2},1]$ .





$a_{1}=1$ , $a_{2n}=a_{n}$ , $a_{2n+1}=n+1$ .
$t(n, k)=2^{k-1}(2n-1)$ for $n,$ $k=1,2,$ $\cdots$ .
$a_{t(n,k)}=n$ .
$p_{n}=2^{-2n-1}$ , $q_{n}=2^{-2n-1}3$ , $r_{n}=2^{-2n-5}13$ , $s_{n}=2^{-2n-5}15$ .
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$q_{n+1}<r_{n}<s_{n}<p_{n}<q_{n}$ .
$\xi$ : $(0,1]arrow(0,1]$ .
(1) $\xi(p_{n})=r_{2n-1}$ , $\xi(q_{n})=s_{2n-1}$
(2) $\xi(r_{t(n_{t}k)})=r_{t(n_{2}k+1)}$ , $\xi(s_{t(n_{7}k)})=s_{t(n,k+1)}$ $(k=1,2, \cdots)$
(3) $\xi$ $[q_{n+1}, r_{n}],$ $[r_{n}, s_{n}],$ $[s_{n}, p_{n}]$ or $[p_{n}, q_{n}]$ ,
$x\in[p_{n}, q_{n}]$
$\xi^{k}(x)=\{\begin{array}{ll}2^{-2n-5}(2^{2n+1}x+12) for k=1,2^{-t(n,k+1)-5}(2^{2n+1}x+12) for k\geq 2.\end{array}$
$\xi^{k}(x)\in[\xi^{k}(p_{n}), \xi^{k}(q_{n})]=[r_{t(n,k)}, s_{t(n_{1}k)}]$ .
$\hat{\beta}(x)=\beta(\xi^{-k}(x))$ if $x\in[\xi^{k}(p_{n}), \xi^{k}(q_{n})]$ $(n\geq 1, k\geq 0)$ .
$x\in$ $p_{n},$ $q_{n}$ ]
$\hat{\beta}(\xi^{k}(x))=\{\begin{array}{ll}\beta(x) for k=0,\beta(2^{-2n-1}(2^{2n+5}\xi^{k}(x)-12)) for k=1,\beta(2^{-2n-1}(2^{t(n,k+1)+5}\xi^{k}(x)-12)) for k\geq 2.\end{array}$
.
(1) supp$( \hat{\beta})\subset\bigcup_{k=1}^{\infty}[p_{k}, q_{k}]\cup[r_{k}, s_{k}]$




$h_{\beta}\in[KerP, \mathcal{H}_{G}(V)]$ . $h_{\gamma}\in[KerP, \mathcal{H}_{G}(V)]$
Theorem 1.6 .
96
\S 3. Theorem 1.8
$M$ 1 $G$- $M/G$ $[0,1]$ .
$(H)$ : $M$
$(K_{0}),$ $(K_{1})$ : $M$
$M \cong GX_{K_{0}}D(V_{0})\bigcup_{\eta}GX_{K_{1}}D(V_{1})$ ,
$\eta$ . 1
$K_{i}$ $D(V_{i})$ $V_{i}$ .
Lemma 3.1 $G$ - $\theta$ : $Marrow[0,2]$ $G$ $\alpha$ : $\theta^{-1}((0,2))arrow$
$G/H\cross(O, 2)$ .
(1) $\phi$ : $M/Garrow[0,2]$ $\phi\circ\pi=\theta$ $G$ - $\theta$
$\phi$ .
(2) $\theta\circ\alpha^{-1}:G/H\cross(0,2)arrow(0,2)$ 2 .
$P:\mathcal{H}_{G}(M)arrow \mathcal{H}([0,2D$
$P(h)(\theta(x))=\theta(h(x))$ for $h\in \mathcal{H}_{G}(M),$ $x\in M$ .
.
$f\in \mathcal{H}([0,2])$ $\Psi(f)$ : $Marrow M$ .
(1) $\Psi(f)(\alpha^{-1}(gH, x))=\alpha^{-1}(gH, f(x))$ for $(gH, x)\in G/H\cross(O, 2)$ ,
(2) $\Psi(f)$ $\theta^{-1}(0)U\theta^{-1}(2)$ .
Lemma 3.2 $\Psi$ : $\mathcal{H}([0,2])arrow \mathcal{H}_{G}(M)$ $P$ .
$h\in \mathcal{H}_{G}(M)$ $a_{h}=\ell_{\Psi(P(h^{-1}))}$ $h$ .
$\pi_{i}$ : $Garrow G/K_{i},\overline{\pi}_{i}$ : $G/Harrow G/K_{i}(i=0,1)$ .
$S(V_{i})$ $e_{i}$ $(K_{i})_{e_{\iota}}$ $H$ .





$T_{0}(h)= \lim_{xarrow 0}\overline{\pi}_{0}(a_{h}(x))\in(N(H)\cap N(K_{0}))/(N(H)\cap K_{0})$
$T_{1}(h)= \lim_{xarrow 2}\overline{\pi}_{1}(a_{h}(x))\in(N(H)\cap N(K_{1}))/(N(H)\cap K_{1})$ .
(2) $h(gK_{0})=gT_{0}(h),$ $h(gK_{1})=gT_{1}(h)$ $(g\in G)$ .
$T: \mathcal{H}_{G}(M)arrow\overline{W}(M)=(\frac{N(H)\cap N(K_{0})}{N(H)\cap K_{0}}\cross\frac{N(H)\cap N(K_{1})}{N(H)\cap K_{1}}I_{0}$
$T(h)=(T_{0}(h)^{-1}, T_{1}(h)^{-1})$ .
Lemma 3.4 $T$ .
$\hat{T}:\mathcal{H}_{G}(M)arrow\overline{W}(M)=(\frac{N(H)\cap N(K_{0})}{K_{0}\cap N(H)}\cross\frac{N(H)\cap N(K_{1})}{K_{1}\cap N(H)})_{0}$
$\hat{T}(h)=T(\Psi(P(h^{-1})oh))$ .
Proposition 3.5 $Ker\hat{T}$ $[Ker\hat{T}, \mathcal{H}_{G}(M)]$ .
Lemma 3.4 :
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